The ghrelin/obestatin balance in the physiological and pathological control of growth hormone secretion, body composition and food intake.
Ghrelin and obestatin are two gastrointestinal peptides obtained by post-translational processing of a common precursor, preproghrelin. Ghrelin is an orexigenic and adipogenic peptide and a potent growth hormone secretagogue (GHS) modified by the enzyme ghrelin-O-acyl-transferase to bind and activate its receptor, the GHS-R. The ghrelin/GHS-R pathway is complex and the effects of ghrelin on GH secretion, adiposity and food intake appear to be relayed by distinct mechanisms involving different transduction signals and constitutive activity for the GH-R, different cofactors as modulators of endogenous ghrelin signalling and/or alternative ghrelin receptors. The discovery of obestatin in 2005 brought an additional level of complexity to this fascinating system. Obestatin was initially identified as an anorexigenic peptide and as the cognate ligand for GPR39, but its effect on food intake and its ability to activate GPR39 are still controversial. Although several teams failed to reproduce the anorexigenic actions of obestatin, this peptide has been shown to antagonise GH secretion and food intake induced by ghrelin and could be an interesting pharmacological tool to counteract the actions of ghrelin. Ghrelin and obestatin immunoreactivities are recovered in the blood with an ultradian pulsatility and their concentrations in plasma vary with the nutritional status of the body. It is still a matter of debate whether both hormones are regulated by independent mechanisms and whether obestatin is a physiologically relevant peptide. Nevertheless, a significant number of studies show that the ghrelin/obestatin ratio is modified in anorexia nervosa and obesity. This suggests that the ghrelin/obestatin balance could be essential to adapt the body's response to nutritional challenges. Although measuring ghrelin and obestatin in plasma is challenging because many forms of the peptides circulate, more sensitive and selective assays to detect the different preproghrelin-derived peptides are being developed and may be the key to obtaining a better understanding of their roles in different physiological and pathological conditions.